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7 wemnoLrz Development Sequence

| GEMEINSCHAFT

0 Definition of the DIF communication with other parts of the system

O Base DIF firmware development for lab tests

O Beam test modification

O DIF communication with LDA and C&C
O Readout modification

O Standardization
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/ﬁ' HELMHOLTZ

] GEMEINSCHAFT

DIF - Signals Definition

(25/02/2008 )

0 LDA

d C&C - machine clock and fast
signals

Q DIF - redundancy against loss of
LDA link

O Slab - SPIROC ASIC
O Calib module

O Power module

FE Frantisek Krivan

LDA

» HBU

. SPIROC_1_H

cc

CALIB

USE
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otz DIF Documents

DIF Commands Proposal

DIF - ASIC Timing diagrams

DIF Development for ECAL, DCAL

SPIROC I. and IT. Technical Information - Omega Webpage
Calice LDA Docs - Marc Kelly

Format of the read-out data of the DIF

E-mail discussions

Spartan Docs, USB Docs, SPT Docs, ...

o o o o o0 o O O
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7 wermnovtz Hardware Sandbox

| GEMEINSCHAFT

RS232 UsB Plug-in
+ / LVDS Oscillator
SAM/GPIO
5V
i z
MODE
P160 Slot A p+a() Slot B
3.3V TPS40K Platform
Flash
X(C351500
PC4
1.2V JTAG
TPS64203
2Mzx16 Flash
2.5V TPS40K 75 MHz
Power SVS, LEDs,
& DISABLE = 10/100
23 - Ethernet
PROGERAM
DONE N = : ;
2 ISIN 7-Segment 7%x16 LCD 16Mx16
Piezo 8-Bit DIP  Butto 4 User - DDR

, n Displays
Switch  jwitches LEDs

Figure 1 — Spartan-3 MB Development Board
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ﬁ HELMHOLTZ

| GEMEINSCHAFT

Hardware Sandbox II.

FE Frantisek Krivan
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ﬁ HELMHOLTZ

FE

| GEMEINSCHAFT DIF Firmware
Real or Virtual? Status and Comments

( 31/03/2009 )

Imagine there's

(no)LDA
it's easy

if you try,

Imagine there's
( no ) SPIROC
it's easy

if you try,

Frantisek Krivan AHCAL Meeting DESY 10/12/2009 8



ﬁ HELMHOLTZ

| GEMEINSCHAFT

FE

DIF, HBU, CALIB, ..
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/ﬁ' HELMHOLTZ

FE

l GEMEINSCHAFT
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% HELMHOLTZ
‘ GEMEINSCHAFT

DIF Top Hierarchy
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/ﬁ' HELMHOLTZ

l GEMEINSCHAFT

DIF Design Hierarchy

D ezign Hierarchy
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Dezign Unit Ma. ..

adif_top
adif_top
adif_top
crd_r=
crd_ack,

o

ro_ctrl
aco_ctrl
cal_ctl

uzb_if

dif2u=zhb
uzbZdif
fazt_crd
fazt_cmd_dec
=ztd_cmd
zbd_crmd_dec
pr_ctrl

clls_ il
clk_gen
crd_ctrl_dbg
C

=l
data_mus

AHCAL Meeting DESY

M ame

adif_top

adif_top
adif_top[=truct]
crd_r=[rtl]
crnd_ack[rkl]

rof struct]
ro__ctrlfrtl]
aco_ctrl[=truct]
cal_chrifrt]
Lizbif[rtl])

dif 2u=b(rtl]
sb2dif[rtl]
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F veLmnour: Command Flow

] GEMEINSCHAFT

b ) i:Iaia'in'.
LabView | | USB_IF
: data -:n.rt.
7] SReed

......................... iin i S A_MUX

..............................
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¥ o DIF Commands Set

0 Fast Commands

d Standard Commands
O Slow Control Commands

O Acquisition and Readout Commands

O Calib Commands

FE Frantisek Krivan AHCAL Meeting DESY 10/12/2009 14




/ﬁ' HELMHOLTZ

SPI Commands - LabView

l GEMEINSCHAFT

ahcal_wers6.vi

Fil= Edit Yew Project Operate

Tools Window Help

Operation of AHCAL Calibration System (CALIB)
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i etz

" Ack 2
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5i Serial no. (hex) I
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ADC operation

ADC_Cal
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’) 2 rj Ack

Ak
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ReadDAC
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./ ack

Enable Section
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L¥D53 L¥DS all
@

LYDS4 ) 5et

£ » ) Ack

PWR_LED PWR._Charge
Slab_Pows SiPM_BEias
Q Q Define settings
and press 'Set’
afterwards
Pre_Bias
_- aff: 100
@-\Dn: Full
C_Power
) Set
Set .
ALL J Ack

Mo. Avgs ] _/,) o I—

1..255 1 el .’J Ack
R_ADC1 R_ADC2 R_ADC3 R_ADC4

o Sset ./ sekt ./ Set o Set
Ternpl 0 WCALIEL 0O WDAC 0 HW1 0
Termpz 0 WCALIEZ O IDAC 0O HI1 0O
Ternpz 0 WDDD 0 YREF 0O HWz 0O
Ternp4 0 oo O IREF 0O HIz 0O
TernpSs 0 VDDA O WADCREF O HW2 0
Termpé 0 ooa O reserved 0 HIZ 0

reserved 0 reserved 0O reserved 0O reserved [
YADCREF 0O WADCREF O WADCREF O WADCREF O

voltages in ¥
currents in ma
temperatures in degrees C

Tab Control
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/ﬁ' HELMHOLTZ

] GEMEINSCHAFT

SPI Commands Table ( Part )

SPI Commands for CALIB Board from DIF Board

Command: Hex Data Return Value
Group 1: System informationen
Read Silicon Serial Number 0x11 - - 6 Byte SiliconNumber
Read Software data 0x12 -- -- 4 Byte | Datum: DD MM JJJJ
Read Software version 0x13 - - 1 Byte 0.0 - 15.15 (OxFF)
Read Board version 0x14 -- -- 1 Byte 0-31
Group 2: Set Delay Line
Set DelayLine 1 0x21 1 Byte 0-255 -- --
Set DelayLine 2 0x22 1 Byte 0-255 -- --
Set DelayLine 3 0x23 1 Byte 0-255 -- --
Group 3: Enable Transmitter and Power
Enable LVDS Repeat en_1 0x31 1 Byte Oorl -- --
Enable LVDSTransm. en_2 0x32 1 Byte Oorl -- --
Enable LVDSTransm. en_3 0x33 1 Byte Oorl -- --
T Frantisek Krivan AHCAL Meeting DESY 10/12/2009
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ﬁ HELMHOLTZ

l GEMEINSCHAFT

CLK

SPI Command Example

DATA

L
n

]

-

L

LOAD
RAM

=

=

B
=

THN

L
N

RDN |

WRA

=
@

WR

B2
o

DRO |

=

DB |

=

DBZ2

=

DB3

=

DR4 |

=

DE5 |

DBG

£ P

DBY

D,

FE Frantisek Krivan
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ﬁ HELMHOLTZ

FE

‘ GEMEINSCHAFT

Eile

Edit ews  Project

Operake

Toals

Conclusion I.

Window  Help

System /USE Init | Slow Control | Take Data / Readout

Result File

Analyse Data

CHTEMPlled_masknS0_100FF_4850mY__02_12_2009__130l6.dat

Trigger was:

ADC data l

External

can stay at “inkernal”
far all measurermnsnts

elements_in
443952 3083

no_elements_AS1
3083

no_elements_ASZ
3053

no.Cycles_inFile

Entries

F0

60 —|

50 |

40 —|

30 —|

oneChannel

reqgroupn
done?

data From Files

SPIROC2_ 1

Debug READ, PROBE | CALIB Setup

Calibration

Channel to display
Bt
memory cell
one mem. cell 2

make sure that requested memory cell has data

intervalsl

505

o-y 1 i 3! i i il T Sl iR a i il
200 225 250 275 300 325 350 375 400 425 450 475 500

_ADC or TDC [12bit]

- SPIROC2 2
ADC Histogram 2 |M

Entries

40—

20—

Spiroc input channel: 0..35

analog. memoary cell: 0,,15

o ] ] 0 1 T il 1 T 1 0 [l [}
200 225 250 275 300 325 350 375 400 425 450 475 500
LPIETE E T

intervalsz
232

Program Exit

STOP

i

It works !

Feim maerucle ASTER

Histo_SP2_1 = T
= =
CHATEMPYhistZ L.kt oy o~
= =
i ] L]
Histo_SP2_2 = | I b
CATEMPYhiskZ_2.kxt :; ;
: Wl el E=F | <
= £
= =
o loep £ i i jl ]
FESLEN |
I i i | i i i i i i i i
buildhiska S00 1000 1500 2000 2500 3000 3500 1000 1500 2000 2500 000
P events events
Tab Control

Frantisek Krivan
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/ﬁ' it bt Conclusions IT. %

] GEMEINSCHAFT

Need to be done :

O Beam test modification
O DIF communication with LDA and C&C

0 Readout modification ( circular buffer, dual port memory )

FE Frantisek Krivan AHCAL Meeting DESY 10/12/2009 19




ﬁ HELMHOLTZ SC LabView

l GEMEINSCHAFT

Ctempitest2.bxt

T oloooiol
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% veLwnour SC Memory Mapping

] GEMEINSCHAFT

[ x6000 -1
Chain #4 / ASIC #24 / Set #2
- x5F80
O Parameters Size sss0
. H X
Q Chainl-4 Chain #4 / ASIC #1 / Set #1
Q. ASICI-24 Chain #3 / ASIC #24 / Set #2 —
ain et
Q Setl-2 o> X4780
O Alfernate versus Continual Mapping *»> x3080
D AH.er.na.'.e Se.l. 1/2 Chain #3 .l" ASIC #1 / Set #1
_ - x3000
Q Alternate Chain 1/2/3/4 Chain #2 / ASIC #24 / Set #2
o> x2F80
O Block size 128 bytes - 88 used / 40 free
o> x1880
Chain #2 / ASIC #1 / Set #1
- N [ e x1800
O 88 bytes - 704 bits Chain #1 / ASIC #24 / Set #2
- we skip 1 bit from 1 byte *» x1780
- x0180
Chain #1 / ASIC #2 / Set #1
"> x0100
Chain #1 / ASIC #1 / Set #2
o> x0080
Chain #1 / ASIC #1 / Set #1
—p x0000
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s SC Load DIF to ASIC's

,|CLK
DJDATA

,|LOAD |

,[R NN |

p,/RDN |

D, TXN g [
DJWRA :

D WR ] I
0,[DB? I I
o [DB Il |
D,[DB2 I |
D,[DB2 i) |
D,|DB4 i} i
D,[DB5 0} i
0,[DB6 I [
o, |DE 7 Il I
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/ﬁ' HELMHOLTZ

] GEMEINSCHAFT

SPIROC RAM MAPPING

DATASHEET

12 Spiroc BAM mapping

Qewepor

| 0 0]lG|H]| Charge measure Chn 35 (12 bit) | \ 1168
36 :
Charges 0
g 0]1G|H Charge measure Chin O (12 bit) SCA
- O 0G| H Tune measure Chn 35 (12 Taf) Cohwmm 15
Times :
| 0 o]G]|H]| Tine measure Chn 0 (12 bit) |
I
: - I
Gain (1 bif) Hit (1 bit)
A" 4 i
|0 0]Gg| H] Charge measure Chn 35 (12 bit) |
36 :
Charges : .
0 0|G|H Charge measure Chn O (12 bit) ST A
- 0 0|G|H Tune measure Chn 35 {12 bt Cobamn 0
Times :
0 olGlH Tuane measure Chn 0 (12 bat)
0 0 0 0 Bunch Crossmg [T (12 taf)
16 5
BCIDs 0 0 0 0 Bunch Crossing ID (12 bif)
0 a0 0 0 Bunch Crossmg ID (12 bat)
| ChpID@bi) 0
15 7 0
FE Frantisek Krivan AHCAL Meeting DESY 10/12/2009
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7

FE

HELMHOLTZ Readout II.

] GEMEINSCHAFT

A Dual Port Memory

0 More effective using of the
memory space

O RAM Block FIFO
O Data reordering

O Data reduction ( global cuft,
local cut, area cut )

Frantisek Krivan

]

| #12
#H
RAM BLOCK
e

| #K |

I
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4 e Control Signals RO / Power

O Counter solution
O Counter step definition ( 100us - 12bits, 1us - 18bits )
d Synchronisation
O Register definition (1 ON, 1 OFF, 1 default value )
@ Common counter for RO / Power Signals
O LUT solution

O After table loading no more setup needed
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